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(54) Abstract Title 

Cigarette lighter socket adapter with improved contact dual sockets and/or movable plug 

(57) An adapter for a vehicle cigarette lighter socket has 
an end contact 19 of a plug part held in place by a ribbon 
spring 16 to reduce contact resistance. The adapter may 
also have two or more sockets. The plug part 7 may be 
movable relative to the sockets), either by being hinged 
onto a housing (figure 1) or by being connected at the end 
of a cable (figure 4). 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal 



copy. 
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M&C Folio: 230P7825 1 Document #: 220567 



An Adapts 

The present invention relates to an electrical adapter. In particular, the present 
invention relates to an adapter for a vehicle cigarette/cigar lighter socket. 

Many modem vehicles are provided with cigarette/cigar lighters. The lighter usually 
comprises a socket with a removable lighter cap. When activated, the current flows 
through a high resistance strip in the lighter cap causing a part of the cap to glow red- 
hot A cigarette or cigar can then be lit from the glowing metal. 

The socket can be used to power a large range of portable appliances, for example, 
mobile phones, car vacuum cleaners, lap-top computers, televisions, chiller cabinets etc. 
Recently, the sockets on their own (without the cigarette lighter cap) have been 
provided in the back of MPV's, off road vehicles etc. Some appliances can be powered 
directly from the socket itself, others may require an adapter. 

The adapter has a plug member which is inserted into the vehicle lighter socket. The 
plug member is elongate with a first contact at one end. The first electrical contact 
connects to a co-operating electrical contact at the base of the vehicle lighter socket. To 
ensure a good and reliable connection, it is preferable if the first electrical contact is 
mounted on said plug member such that the contact is resiliency biased towards the end 
of said plug member. In previous adapters, the first contact is electrically and 
mechanically connected to the remainder of the adapter via a spring 

This type of conventional spring contact creates a higher resistance and hence the 
adapter gets very hot. When the adapter is connected with heavy duty appliances, for 
example, spot-light, car vacuum cleaner, car heater, electrical heat pot etc., an "oven" 
effect will occur in the spring. The spring is typically made from mild steel. 
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The present invention provides an adapter for a vehicle cigarette lighter socket, the 
adapter comprising an adapter body, with at least one socket member and an elongate 
plug member attached to said adapter body, the elongate plug member having a first 
electrical contact at an end of said elongate plug member, the first electrical contact 
being electrically connected to the adapter via a ribbon form spring contact. 

In the present invention, a ribbon form spring contact (or plate-type contact) is used 
instead of a mild steel spring. The ribbon form contact is a ribbon of metal which is 
positioned so that it resiliency biases the first contact towards the end of the plug 
member. This ribbon form contact allows the adapter to have a lower resistance and 
hence less heat is generated. Therefore, adapters according the present invention are 
more stable in function and are more hard wearing. 

The ribbon form contact is used to resiliency bias the first contact towards the end of 
said plug member. To do this, it is preferable if the first contact is mounted to the plug 
member via just the ribbon form contact. More preferably, the ribbon form contact is 
substantially s-shaped, the first electrical contact being connected to the top of said s- 
shape, the ribbon form contact being mechanically connected to a wall of said plug 
member. 

Preferably, the adapter comprises a fuse. If the adapter comprises a fuse, the socket 
member is electrically connected to the plug member via the fuse. The fuse in the 
adapter is preferably 10 amp. This fuse may need to be replaced. Therefore, to aid 
replacement, it is preferable if the fuse is located on an outer surface of the adapter 
body. 

As many appliances can be powered from the lighter socket, it is preferable if the 
adapter body comprises at least two socket members. 



Therefore, according to a second aspect, the present invention provides an adapter for a 
vehicle lighter socket, the adapter comprising an adapter for a vehicle cigarette lighter 
socket, the adapter comprising an adapter body, with at least two socket members and a 
single elongate plug member attached to said adapter body, wherein the socket 
members are electrically connected to said plug member. 

The single elongate plug member is for insertion into the single vehicle lighter socket 
and two appliances can be powered from the first and second socket members. For 
example, one of the socket members could provide power to charge a mobile phone and 
the cigarette lighter cap could be fitted to the second socket member. 

Of course, the present invention need not be limited to an adapter with just two socket 
members. Therefore, it may be preferable if the adapter comprises at least three socket 
members which are electrically connected to said plug member. 

The actual socket acquired to provide power to a cigarette lighter cap is more 
complicated than a socket required just to give power. Conventional cigarette lighter 
sockets are a female type member with cylindrical walls and a flat socket base. The 
terminal is provided by part of the inside of the cylindrical walls and the second 
terminal is a piece of metal fixed at the bottom of the socket. The metal piece is shaped 
so that it extends partially up the cylindrical walls. The first and second terminals must 
be isolated from one another. Therefore, the conductor part of the cylinder wall must 
be cut so that it does not touch the second terminal. 

This manufacturing process is time concerning and many of the appliances which can 
be run from a cigarette lighter socket can make do with a much simpler design where 
all of the inside of the cylinder walls conducts and the second terminal is provided by a 
screw in the base of the socket 

Many lighter sockets are located in relatively awkward places in a vehicle. For 
example, they are often located close to and opposite the gear stick. Therefore, in some 
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cases it is awkward to plug an appliance into the adapter To overcome this problem, it 
is preferable if the plug can be moved relative to the adapter body. 

Therefore, in a third aspect, the present invention provides an adapter for which a 
vehicle cigarette lighter socket, the adapter comprising an adapter for a vehicle cigarette 
lighter socket, the adapter comprising an adapter body, with at least one socket 
members and a single elongate plug member attached to said adapter body, wherein the 
at least one of the socket members is electrically connected to said plug member and 
said plug member is movable relative to said adapter body. 

According to the first, second and third aspects of the present invention it is preferable 
if, the elongate plug member of the present invention is pivotally mounted on said 
adapter body. The adapter body can thus be pivoted to a more suitable position, for 
example pointing towards the passenger side footwell. 

Alternatively the elongate plug member may be connected to the adapter body via a 
flexible lead. 

It is preferable if the adapter is provided with an indicator which shows when the 
adapter can supply power. This is particularly useful for troubleshooting when an 
appliance which is plugged into the adapter does not work. The indicator is preferably 
provided by an LED. If the LED is not lit then the user knows that there is a problem 
with either the adapter or the cigarette lighter socket itself as opposed to the appliance. 

The present invention will now be explained with reference to preferred non-limiting 
embodiments and described with reference to the accompanying drawings in which: 

Figure 1 is a plan view of an adapter according to a first embodiment of the present 
invention; 

Figure 2 is a cross section of the plug of the adapter shown in Figure 1 along line A-A 1 
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Figure 3 shows a cross section taken through the side of the casing shown in Figure 1; 
and 

Figure 4 shows a cross section of an adapter according to a second embodiment of the 
present invention. 

Figure 1 shows an adapter body 1. The body 1, encases socket members 3 and 5. 
These socket members 3, 5 are shown in more detail in figure 3. Plug member 7 is 
pivotally mounted to adapter to body 1 . The plug member 7 can be rotated about axis 
(into page) 8 from position 9 through position 1 1 to position 13. The plug member is 
mounted so that it can be fixed in motion at positions 1 1 and 13 so that it does not move 
when the vehicle is in motion 

The fuse 15 is located on the outside of plug member 7. The fuse is located on the 
outside of the adapter for easier replacement. 

The plug member 7 is designed so that it fits into a vehicle lighter socket. Resilient 
member 17 forms the first electrode which contacts inner walls of the vehicle lighter 
socket and top member 19 forms second electrode which contacts the fuse of the light 
socket. 

The adapter also has a light 21 which is lit when the adapter is ready for use. 

Figure 2 shows a cross section of the extended plug member 7. The first electrode 1 7 is 
seen to be a continuous metal sheet and the electrode is pushed against the inside of the 
lighter socket by springs 23. The second electrode (first electrical contact) 19 is 
connected to the ribbon form contact 16. The plate type contact is s-shaped. In the 
figure, the s-shaped contact is viewed from the front i.e. the s-shape is only visible 
when viewed from the side of the first electrode 17 (as shown in insert). The ribbon 
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form contact 16 pushes the second electrode 19 towards to tip 20 of the plug member. 
Retainer ring 22 stops the second electrode 19 from moving from side to side 

The ribbon form contact 16 is connected via lead 27 to a fuse that will bridge gap 25. 
The signal from electrode 19 is carried to the sockets 3, 5 in the adapter body via lead 
29. The first electrode 1 7 is connected to lead 31. 

Figure 3 shows the sockets 3 and 5 in detail. The extended plug member 7 is attached 
and pivots about point 33. The electrical signal from the plug 7 is carried via leads 29 
and 31. Lead 29 is obscured by lead 31 in Figure 3. 

Sockets 3 and 5 are seen to be different. Simple socket 5 is a female socket member 
with cylindrical walls 41 and a screw 43 at its base. The cylindrical walls 41 are coated 
with a conductive material on its inside and it forms the first terminal. Screw 43 
provides the second terminal 

Socket member 3 is a more complicated type of socket which is specifically required 
for use with a cigarette lighter. Similar to socket 5, socket 3 is a female member with 
cylindrical walls 45 and a base. However, here the second electrode 47 is provided by a 
piece of metal which is bent to extend partially up the sides of the cylindrical walls 45. 
Therefore, only a part of the inside of the cylindrical walls 45 can form the first 
terminal as the first and second terminals must be isolated from one another when the 
socket is not in use. Therefore, a conductive coating is applied to the inside of 
cylindrical wall 45 everywhere except the gap regions 49. It can be seen that the gap is 
both taller and wider than the first terminal 47. 

Preferably, the adapter body 1 and plug 7 are made of a plastic. In the preferred 
embodiment, the adapter body is made from ABS and the plug body is made from a 
polycarbonate. 



Figure 4 shows a second embodiment for an adapter in accordance with the present 
invention. 

As for the embodiment shown in Figures 1 to 3, the adapter has an adapter body 5 1 
which encases three socket members 53, 55 and 57. The internal instruction for the 
socket members is essentially the same as that shown for the first embodiment in Figure 
3. Therefore, details of the construction will not be further discussed here. 

Plug member 59 is attached to adapter body 51 via flexible lead 61. Therefore, plug 
member 59 and adapter body 5 1 can be moved relative to one another. The flexible 
lead 61 carries electricity between plug 59 and adapter body 51 . 

A fuse 63 is located on outside of plug member 59 as shown in embodiment 1, which is 
connected to electrode 17 by a ribbon form contact. 

Flex 61 is connected to plug member 59 via flex clip 65. Flex 61 is connected to 
adapter body 51 via flex clip 67. 

The internal details of the plug member are exactly the same as those described with 
reference to Figure 2. Therefore, they will not be repeated here. 

The adapter body also has an indicator lamp 69 which shows when the adapter is ready 
for use. 

It will be noted, that the plug member here is wider at its base 71 then the plug member 
7 shown in Figure 1 . This is simply to provide an easier handle to grip for removal of 
the plug from the lighter socket. In the embodiment shown in Figure 1 . As the adapter 
body 1 is rigidly connected to plug member 7 the adapter can be removed by pulling on 
the adapter body 1. Pulling on the adapter body 51 in embodiment 3 will put a large 
strain on flex 61. 
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The socket members 53, 55, and 57 are shown as being simple socket members. 
However, it will be appreciated by those skilled in the art that a more complicated 
socket for a cigarette lighter could be used to replace one of the sockets. 
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CLAIMS: 

1 . An adapter for a vehicle cigarette lighter socket, the adapter comprising an 
adapter body, with at least one socket member and an elongate plug member attached to 
said adapter body, the elongate plug member having a first electrical contact at an end 
of said elongate plug member, the first electrical contact being electrically connected to 
the rest of the adapter via a ribbon form spring contact 

2. An adapter according to claim 1, wherein the ribbon form contact is s-shaped 
and said first electrical contact is mechanically connected to the top of the S of said s- 
shaped ribbon form contact. 

3. An adapter according to either of claims 1 or 2 wherein the socket member is 
electrically connected to the first electrical contact via a fuse. 

4. An adapter according to claim 3, wherein the ribbon form contact is part of said 
plug member, 

5. An adapter according to any preceding claim, wherein the fuse is located on an 
outer surface of the plug member. 

6. An adapter according to any preceding claim, wherein the plug member is 
moveable with respect to said adapter body. 

7. An adapter according to claim 6, wherein the plug member is pivotably mounted 
to said adapter body. 

8. An adapter according to claim 6, wherein the plug member is connected to said 
adapter body via a flexible lead. 
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9. An adapter according to any preceding claim, wherein the adapter body 
comprises two socket members which are electrically connected to said plug member 
via the ribbon form fuse. 

10. An adapter according to claim 9, wherein the adapter body comprises 3 or more 
socket members which are electrically connected to said plug member. 

11. An adapter according to either of claims 9 or 10, wherein one of the socket 
members is configured as a vehicle cigarette lighter socket. 

12. An adapter according to any preceding claim, wherein the adapter further 
comprises an indicator which indicates that the adapter can supply power. 

13. An adapter for a vehicle cigarette lighter socket, the adapter comprising an 
adapter body with at least two socket members and a single elongate plug member 
attached to said adapter body, wherein the at least one of the socket members is 
electrically connected to said plug member. 

14. An adapter for a vehicle cigarette lighter socket, the adapter comprising an 
adapter body with at least one socket members and a single elongate plug member 
attached to said adapter body, wherein the at least one of the socket members is 
electrically connected to said plug member and said plug member is movable relative to 
said adapter body. 

15. An adapter according to either of claims 13 or 14, wherein the socket members 
are connected to said plug member via a ribbon form contact. 

1 6. An adapter hereinbefore described with reference to any of the accompanying 
figures 



